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hiean free-air data based on airplane weather observa- 
tions during the month of September 1937 are given in 
tables 1 to 3. B description of the methods by which the 
various monthly nieans a d  normals therein are computed 
may be found in tlie aerological section of tlie MONTHLY 
WEATHER REVIEW for January and Mnrch 1937. 

It will be noted tliat miiny of the “normals” are based 
on only 3 years of observation. Conclusions based on 
departures from such short-period “iiornmls” must be 
used with caution. 

The mean surface teniperatures for September (see 
chart I )  were generally above nornial in the western two- 
tlJrds of the country and below normal in the eastern 
tlxird except for small arem in the extreme southeast, and 
northeast. The positive departures in the west averaged 
about 2’ C., while the departures of opposite sign in the 
east averaged about -lo C. The small arens last 
referred to had departures mostly less than +0.8’ C. 

The mean free-air temperatures for the month up to 5 
liilometers were generally below iiormtil over the country 
with the exception of the extreme southwest, possibly the 
central part of the Western Plateau Region, and the 
eastern Gulf States a t  high levels (Pensscola 3 to 5 kilo- 
meters only). Negative departures were most marked in 
the northeastern sector of the country, especially near the 
Great Lakes and the miildle Atlantic coast, as exemplified 
by tlie data for Chicago, Selfridge Field, Wright Field, 
Lnliehurst, ~‘ashington, D. C., and Norfolk where the 
greatest departure was -3.2’ C., but the avernge nearly 
-2’ C. This regime of subnormttl temperatures appeared 
to be associated with the similar one observed near tho 
surface in south-central Canada and eastern United 
States. Over the extreme northwest the negative depnr- 
tures were also appreciable at tlie higher elevations ( - 2 . 3 O  
C. at 5 kilometers near Spokane). Elsewliere the nega- 
tive departures were mostly slight (near 1’ C. or less). 
The positive departures which occurred were only of 
consequence a t  low or moderate elevations over the 
extreme southwest and the central plateau regions, with 
the greatest values $2.2’ C. near San Diego a t  1.5 kilo- 
meters, and + 1 .So C. near Cheyenne at 2 ldometers, but 
tlie average values appreciably less. 

The nieitn free-air relative humidities and specific 
humidities are given in table 2. Generally speaking, the 
relative huiiliclities did not depart greatly from the normal 
over most of the country. However, they were largely 
subnormal to a moderrtte extent (-5 to -9 percent) over 
tlie middle Atlantic and east Gulf coastal areas, particu- 
larly at tlie moderate and higher elevations (2 or 3 to 5 
kilometers), and to a sliglitly greater extent over the south- 
central part of the country a t  the lower elevations. This 
was most niarlred near San Antonio, Tes. (-15 to - 1 1  
percent). The northern Great Plains also liacl mocler- 
utely subnormtil humidities near the surface. In  the men 
restricted to  the extreme southwest a t  3 kilometers and 
extending over perhaps the entire southwestern sector of 
the country at 5 kilometers, notably above-normal huniid- 
ities prevailed. The maximum departures occurred a t  
the latter height, viz: + 14 percent, Sm Diego; +S percent, 
El Paso; + 11 percent,Saii Antonio; + 11 percent,Clieyeune. 
Values moderately in excess of the normal were also found 
at the same elevation over the north-central portion of the 
country. At lower elevations the departures were gener- 
ally considerably smaller. 

Table 3 shows tlie monthly niean free-air barometric 
pressures and equivalent potential temperatures. The 
lowest mean barometric pressures in contineiitnl United 
States prevailed over the Great Lakes, with the inininin 
mostly near Sault Ste. hlarie, Mich., or sliglitly to tlie 
west, iincl the highest prevailed over the extreme southeru 
part of tlie country, with no distinct center of conreiitrn- 
tion for the maximuin values. The trend of the iiie:tn 
free-air isobars was generally west t o  east, will1 a teiitleiicy 
for slight cyclonic curvature in tlie nortlierri part of tlie 
country. The average pressure gradients were practically 
everywhere of weak intensity. 

Table 4 shows tlie free-nir resul tnnt winds based 011 
pilut-balloon observations ninrle ne:w 5 a. 111. (75th mericl- 
ian time) during September. Tlie resultiint wincls were 
near normal in direction i~nd slightly beluw norilia1 in 
velocity, with it few exceptions. Not mentioning c s e s  
with very small resultant velocities, the month’s resultnnt, 
wind directions a t  stations dong tlie middle ani1 south 
Pacific coastal area were oriented from about 35’ to, in 
one instance, 16O* counterclockwise from nor~nal, that is, 
with southerly replnciiig westerly directions to snme 
extent. At 3 kilometers near Seattle, a cloclrwise 
orientation with respect to tlie normal of &out GO’ 
occurred (i. e., N replncing NW). In tlie vicinity of the 
coast of the Gulf of hiexico some abnorriinl rewltant 
directions also predominated, tis exeniplified by tile clnta 
for Houston ( G O O  to  55’ couiiterclockw-ise from normal 
from 3 to 3 kilometers), Pensiicoln (32’ to 140’ counter- 
clockwise), and Key West (netirly 20’ counterclockwise 
up to 3 kilometers, 115’ to lG0’ clockwise at 2.5 and 3 
kilometers respectively) ; or generalizing, northeast or 
north replacing southenst or east directions in the former 
two cases, and southwest or west replacing southeast in 
the latter case a t  the higher elevntions referred to. 

Table 5 shows the maximum free-sir wind velocities 
and their directions for v:irious sections of the Unitcd 
States during September as deterniiiiecl by pilot bdloon 
observations. The extreme ninximuni was 50 in. p. s .  
from the west-southwest a t  11,560 meters above sea level 
over Rock Springs, UTyo. 

Tlie inem monthly specific huniiclities and equivalent 
potential temperatures are shown in tables 2 and 3 
respectively. With respect to both these elements, tlie 
minima occurred near the Great Lakes, and the mltxima 
near tlie extreme southeasteru portion of Western Platenu, 
with center in tlie vicinity of El Paso. The curl of the 
lines of constmt value of the elements in qust ion thiis 
gave evidence of a mean anticyclonic trajectory of the 
air from tlie Pacific southwest coast over the southern 
portion of the plateau, and of a less mnrked cyclonic 
trajectory from southwestern Csnadil over tlie northern, 
especially northeastern, part of the United Stntes. 

During September the enstern tliircl of the country was 
largely doniinfi ted by rather extensive anticyclones of 
Pc origin which entered tlie country mostly from south- 
central Canada. The invasions of tlie relntively cool and 
dry air masses from the north and northwest tended to 
block off to a considerable extent, and more frequently 
than normal tlie customary alternating outbreaks of 
warm, moist, air from the Gulf of Mexico and the tropical 
Atlantic Ocean. These conditions gave rise to the occur- 
rence of subnormal temperatures in the East as nlreacly 
indicated and to tlie pressure of relrttively dry air over 
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the Gulf and thence also over the south central part of the 
country a t  the lower elevations under the influence of the 
prevailing circulation. On several occasions, disturbances 
along fronts formed between advanckg Pc air masses 
and opposing TA air in the lower Misslssippi Valley were 
there conduicve to normal or excessive precipitation 
(100-200 percent). Most of the eastern third of the 
country had deficient precipitation (25 to 80 percent of 
normal), except along the east Florida and the New 
England coastal areas where the rainfall was approxi- 
mately normal or somewhat in excess of normal. 

The western half of the country was for a considerable 
period of the month under the dominance of successive 
anticyclones of PP origin. Subsidence with attendant low 
relative humidities was rather widespread in the PP air 
masses thus passing over the Western Plateau; and a pro- 
nounced abnormal transport of air occurred a t  moderate 
and higher elevations from the south or southwest across 
the central or southePacific coast as a consequence of the 
high pressure distnbution. The circulation from the 
Gulf of Mesic0 also on a number of occasions brought 
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moist and fairly warm air into the southern portion of 
the plateau. This was, therefore, a center of high moisture 
content, moderate or low relative humidities but depressed 
isentropic surfaces. These conditions in conjunction with 
the sunshine prevalent during the anticyclonic clear skies 
were effective in producing abnormally warm weather 
over a considerable area in the West. 

However, they were also effective in bringing about 
marked deficiency in precipitation over a large fraction 
of the same area, especially along the Pacific coast and 
the northern Great Plains, with the average in the latter 
section about 60 percent of normal, although the rainfall 
was near normal in the southeastern part of the plateau. 

Along the northern border section of the country where 
the moist air from over the southern plateau had an 
opportunit,y to reach condensation levels and ascend to 
considerable elevations up the slopes of the isentropic and 
equivalent potential temperature surfaces in the advancing 
Pc (and occasionally PP) air masses, the rainfall was 
generally close to normal or excessive in restricted areas, 
particularly Michigan and Montana. 

Barksdale Field I (Shreveport), La. (52 m).  
Billings, Mont.1 (1,09Om).-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Boston, Mass I (5 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Chpvpnne. Wvo.’ (1.578 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

TABLE l.-Mean free-air tempetutures ( t ) ,  .a C obtained by airplanes during September 19.37. (Dep. represents departme from “normal” 
temperat w e )  
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Coca Solo, Canal Zone 1 (15 m) _ _ _ _ _ _ _ _ _ _ _ _ _  
El Paso. Tex.1 (1,194 m) . . . . . . . . . . . . . . . . . . . .  
J&lly’Field (San Antonio), Tex.1 (233 m).-- 
Lakehurst. N .  J . l  (3Y m) __.________________- 
Maxwell Field (Moutgomery), Ala.1 (52 m). 
hfitchel Field (Hempstead, L. I.), N.  Y.I 
(ZI m) .___________________________________ 

Nushville. Tenn.1 (180 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Norfolk, Va.3 (10 m) ._______________________ 
Osklsnrl Calif.’ (2 m) _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  
Oklahoda City, Okla.4 (391 m) _________- -__  
Omnlia. Nebr.1 (300 mj ._______________-__-_ 
Pearl Harbor. Hawaii a (6 m) ______________. 
Pensacola. Fla.3 (13 m). _________--_-._-_--- 
S t .  Thomas, Virgin Islands 1 (8 m) _._______ 
Salt Lake City, Utah * (1.288 m) ..._________ 
8nn Diego. Cnlif.3 (10 m).  ..________________ 
Bsult Ste. Marie, Mich.2 (221 m) _ _ _ _ _ _ _ _ _ _ _  
Scott Field (Belleville), Ill.’ (135 m) _ _ _ _ _ _ _ _ _  
Seattle Wash.8 (10 m) .------------ - --.---- - 
Rclfridke Field (Mount Clanens), Mich.1 
(177 m) .________..____.____----- ---------- 

Spokane, Wasb.1 (597 m). _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
\Vsshington D. (2.1 (13 m) _________._______ 
Wright Fie]$ (Dayton), Ohio 1 (244 m)-----  

Fwgo N. Dak.3 (247 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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1 Army. 
3 Weather Bureau. 
3 Navy. 
Observations taken about 4 a. rn. 75th meridian t h e ,  except by Navy stations along the Pacific coast and Hawaii where they are taken at dawn. 
NoTr.-The departures we based on normals covering the following total number of observations made during the s8me month in previous years, including the current month 

(years of record are given in parenthesec following the number of observations): Barksddc Field, 86 (3): Billings, 108 (4); Cheyenne, 120 (4); Chic8 0.90 (3); El Paso, 90 (3); Fargo, 
116 (4); Kelly Field, 118 (4); Lakehurst. 66 (3); Maxwell Field. 113 (4); Mitchel Field. 97 (4); Nashville. 118 (4); Norfolk 146 (7); Oklr+oma City, 116 (47; Omaha, 209 (7); Pearl Harbor, 
140 (5); Pensacola, 220 (9); San Diego, a22 (9); Scott Field, 105 (4); Selfridge Field, 118 (4); Spokane, 113 (4); Washington, 218 (10); Wrlght Field. 112 (4). 
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Btations 1 0 0  
R. H. R. H. R. H. R. H. R. H. R . H .  O g  .- R. H. : = - - - - - - - - -  q 9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Barksdale Field, La _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 13.2 8 9  +3 10.6 58 -6 9.; 60 -6 8.4 58 -8 7.6 59 -5 6.9 59 -1 5.7 56 +1 
Billings, Mont ._________________________________ ~ 20 5.7 55 -1 .___ ..-. _ _ _ _  ___. _ _ _ _  _ _ _ _  5.8 48 -1 5.0 49 +1 4.4 50 +1 3.7 51 +1 
Boston,Mass ..____.______________________________ 28 8.2 85 _ _ _ _  7.2 66 _ _ _ _  6.7 68 _ _ _ _  5.6 62 _ _ _ _  4.8 55 _.__ 3.6 44 .... 3.2 42 _ _ _ _  
Chepnne, Wyo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 6.5 66 0 _ _ _ _  _ _ _ _  _ _ _ _  ___. ___. _ _ _ _  ~.-. .___ _ _ _ _  6.9 59 -1 6.2 49 -1 5.2 48 0 
ChicaRo.Ill_______________________________________ 30 7.7 76 -5 7.5 63 -4 6.8 64 +2 5.6 63 +5 4.4 52 0 3.7 47 -3 3.0 44 -3 
CocoSo1o.CanalZone.~-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2718.3 95 _ _ _ _  16.3 85 _ _ _ _  14.5 81 _ _ _ _  12.6 81 _ _ _ _  11.2 So..-. 9.5 77 _ _ _ _  8.2 74 _ _ _ _  
El Paso, Tex _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 10.6 63 -2 _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  9.6 51 -5 8.7 52 -5 7.9 56 -5 7.2 61 -1 
Fargo,N.Dak _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  29 6.7 78 -1 7.0 68  +1 6.4 62 -1 5.6 59 +2 5.0 57 +3 4.4 57 4-6 3.7 57 4-5 
Kelly Field. Tex _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3012.5 74 -15 12.5 67 -15 10.4 60 -14 9.0 59 -11 8.0 61 -7 6.8 69 -4 5.6 55 -3 
Lakehurst N . J  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  26 8.6 93 +2 7.1 63 -5 6.0 60 -6 5.6 60 -2 4.4 49 -7 3.6 48 -5 2.9 43 -5 
Maxwell Ala  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  27 12.6 83 -6 11.0 70 +2 9.2 64 -2 i . 9  59 -5 6.6 54 -2 5.6 54 +2 4.8 50 4-2 
MitchelFie1d.N.Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  24 8.8 90 -1 8.3 76 -1 7.8 76 +2 6.9 7 2  $3 5.4 58 -5 4.5 52 -5 3.9 51 -3 
Nashville, TeM _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  29 10.2 84 -2 10.0 70 +2 9.2 69 +1 8.0 67 -1 6.3 56 -5 5.2 51 -5 4.4 48 -4 
Norfolk, Va _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  24 11.3 84 +4 9. t 71 +1 8.1 69 +2 0.8 61 -2 5.4 52 -7 4.4 45 -9 3.5 40 -9 
Oakland,CaM _.________________________ ~ _ _ _ _ _ _ _ _  30 8.7 85 _ _ _ _  9.0 70 _ _ _ _  6.9 44 _ _ _ _  5 .1  35 _ _ _ _  4.0 30 _ _ _ _  3.2 23 .--. 2.9 27 _ _ _ _  
Oklahoma City, Okla _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 11.0 77 -3 10.7 68 -5 9.5 54 -8 8.6 54 -6 7.6 54 -4 6.9 66 0 6.1 59 +4 
0maha.Nebr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  29 8.6 73 -9 8.6 64 -7 7.7 56 0 6.8 54 +2 5.9 51 +1 5.0 49 0 4.2 49 +1 
Pearl Harbor, Hawaii _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 14.2 84 +4 12.9 75 -2 12.1 81 +1 10.3 77 +1 8.4 71 +1 6.2 53 0 4.7 42 0 
Pensaeola, Fla .____.______________________________ 28 14.2 83 +7 12.8 75 -3 11. 1 72 -3 9.3 67 -3 8.1 67 0 6. t 60 -2 5.4 52 -5 
St. Thomas, Virgin Islands _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 19.2 75 _ _ _ _  18.9 91 _ _ _ _  15.6 88 _ _ _ _  12.7 78 _ _ _ _  10.8 72 _ _ _ _  8.9 66 ___. 7.2 60 _ _ _ _  
Salt Lake City, Utah _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 6.3 63 _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  7.2 44 _ _ _ _  5.9 38 _ _ _ _  5.0 38 _ _ _ _  4.5 41 _ _ _ _  
San Diego. Calif ._________________________________ 28 11.4 85 +6 10.8 76 -3 8.8 48 -6 7.1 38 -4 6.0 35 +2 5.4 36 +5 5.0 39 $9 
SsultSte.Marie,Mich _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  30 7.3 87 _ _ _ _  6.6 72 _ _ _ _  5.8 69 _ _ _ _  5.2 68 _ _ _ _  4.4 64 _ _ _ _  3.8 61 _ _ _ _  3.4 61 _ _ _ _  
Scott Field, 111 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  27 8.1 82 -5 7.7 59 -2 7.4 60 +1 6.2 56 -1 5.0 49 -4 4.3 46 -6 3.7 44 -4 
Seattle Wash ___.________________________________ 11 9.2 73 _ _ _ _  8.7 74 _ _ _ _  8.0 66 _ _ _ _  6.9 56 _ _ _ _  5.7 50 _ _ _ _  4.6 44 .___ 3.7 41 _ _ _ _  
&lfrid&.Field,Mich _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 30 7.8 83 -3 6.8 e4 -5 6.0 64 0 5 3  64 +2 4.6 61 +3 3.8 57 +4 3.2 52 +2 
Spokane. Wash _.________________________ ~ _ _ _ _ _ _ _ _  29 6.8 78 +7 _ _ _ _  _ _ _ _  _ _ _ _  6.3 53 +2 5.3 50 +2 4.7 61 +1 4.2 54 0 3.5 53 0 
Wsshington,D.C ._______________________________ 29 9.5 84 +5 8.5 70 +4 7.3 66 +4 6 4  63 +2 5.4 56 -2  4.7 53 0 4.0 51 +1 
Wright Field, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  28 7.9 89 -1 8.0 67 -3 7.2 83 -1 6.4 62 -2 5.0 54 -4 1 7  67 +3 1.2 57 +5 

TABLE 2.-Mean jree-air relalive humidities (R .  H . ) ,  in percent, and specijc humidities (q) ,  in gramslkilogram, obtained by airplanes during 
September 1957 (Dep. rcpresenls departure from “normal” relative humidity) 

Altitude (meters) m. 8.  1. 

4,000 5 . m  

I R . H .  R. H. 

q a  

4. 1 55 4-1 2.9 47 0 
2.3 50 -3 1.4 43 -6 
2.3 38 _ _ _ _  1.2 29 _ _ _ _  
3.8 53 +3 2.8 61 +11 

6.8 82 .___ 4.9 79 _ _ _ _  
5.3 67 +4 3.7 64 +8 
2.7 56 +6 1.8 55 +7 
4.4 59 +8 3.3 61 +11 
1.7 37 -3 .___________ 
3.3 43 -3 2.0 35 -5 
2.6 46 -2 . .__________ 
2.9 42 -4 1.8 36 -3 
2.7 38 -7 1.7 33 -9 
2.0 27 _ _ _ _  1.4 28 _ _ _ _  
4.2 57 +5 2.9 55 +6 
3.3 53 +6 2.. 49 +6 
2.3 24 -7 1.3 19 -2 
3.6 44 -8 2.5 39 -9 
4.5 48 _ _ _ _  3.0 39 _ _ _ _  
3.6 48 .___ 2.9 57 _ _ _ _  
3.7 41 +11 2.5 39 +14 
2.3 56..-- 1.4 47 __._ 
2.8 44 -2 2.1 49 +5 
2.3 34 _ _ _ _  1.4 34 _ _ _ _  
2.1 46 +1 1.4 43 +Z 
2.1 47 -1 1.4 48 +2 
3.0 47 +1 2 1  44 +7 

2.4 48 -1 2.1 56 +9 

2.8 48 4-1 2.0 45 +2 

TABLE 3.-&fean free-air barometric pressures ( p ) ,  i n  mb, and equivalent potential temperatures (e,), i n  ‘A ,  obtained by airplanes during 
September 1937 

Altitude (meters) m. s. 1. 

I Surfam 3,000 4.000 5,000 500 1.000 1,500 

6tations I- 
N W -  
ber or 
obser- 

va- 
tions 

P 

- 
632 
626 
626 
630 
626 
630 
632 
6zJ 
633 
624 
634 
628 
630 
630 
628 
I 2  
628 
635 
633 
634 
629 
632 
622 
630 
630 
624 
624 
629 
627 
- 

e. 

- 
329 
316 
320 
327 
317 
338 
333 
318 
328 
315 
325 
319 
324 
322 
321 

323 

333 
327 
330 
314 
322 
321 
315 
315 
3?2 
320 

328 

32n 
3 3  

- 

e. P 

- 
758 
754 
754 
755 
751 
758 
758 
752 
760 
753 
758 
7 M  
757 
757 
755 
759 
758 
759 
759 
759 
755 
757 
750 
757 
756 
753 
753 
757 
755 - 

P 

- 
714 
710 
710 
712 
710 
712 
714 
707 
716 
708 
713 
710 
712 
713 
712 
714 
712 
716 
715 
716 
712 
713 
706 
712 
712 
708 
708 
712 
711 - 

P 

558 
551 
554 
5% 
552 
558 
559 
549 
560 

560 

558 
656 
556 
558 
555 
562 
559 
561 
558 
559 
547 
555 
556 
549 
549 
655 
563 

.___ 

.___ 

- 

e. 

- 
329 
318 
315 
328 
314 
338 
337 
316 
328 
314 
3% 
317 
323 
330 
319 
331 
322 
328 

338 
327 
330 
311 
319 
322 
312 
316 
319 
318 

3 3  

- 

e. 

- 
328 
318 
317 
323 
314 
337 
335 
316 
328 
314 
325 
319 
323 

330 
322 
327 
328 

327 
330 
313 
319 
321 
314 
315 

320 
320 

a36 

320 
320 
7 

P e. 

-_. 

P 

- 
805 
802 
802 
803 
803 
802 
804 
799 
80: 
801 
805 
802 
804 
8M 
802 
805 
804 
806 
808 
806 
802 
804 
769 
804 
803 
801 
801 
804 
803 - 

e. 

- 
329 
318 
314 
326 
313 
341 
337 
315 
330 
314 
325 
318 
323 
319 
320 
330 
322 
330 
328 
341 
338 
330 
310 
318 
322 
311 
315 
318 
316 - 

P e. P e. 

330 
317 
321 
325 
32 1 
337 
332 
319 
330 

321 

324 
3 25 
323 
37.8 
321 
328 
328 
335 
328 
330 
318 
324 
321 
318 
315 
325 
323 

- -___ 
-..__ 

- 

30 

28 
30 
30 
a7 
30 
a8 
30 
28 
27 
24 
28 
24 
30 
30 
28 
30 
28 
30 
30 
28 
30 
a7 
11 
30 
28 
28 
28 

m 
959 330 

960 311 

959 314 
955 347 

-. - - - - _ _  
_ _  _. . - _ _  - - .  

1,010 328 

815 320 

894 312 
1,018 307 

996 309 
1,008 348 

883 335 
w304 
884 331 

1,013 309 
1,011 328 
1,015 310 
886 318 

1,017 322 
1.014 310 

971 326 
982 315 

1.015 334 
1,016 332 
1,014 356 

872 318 
1,012 323 
990 305 

1.003 309 
1,018 315 
886 308 
946 308 

1,019 314 
889 308 

313 

. - - - - - - - - -. 
956 326 
958 307 
961 316 
960 317 
959 310 

982 316 
880 315 

- - - - - - _. .- . 

. - - - _ _  - -. 
903 330 
902 308 
BOB 318 
904 320 
904 310 
902 315 
907 316 
905 317 

I 
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TABLE 4.-Free-air resultant winds (meters per second) based on pilot-balloon obscrvalions made nenr 5 a.  m. (E.  8. T.) during September 1937 

*I%?- 
N. hler.  
(1,554m) 

Altitude (m) 
m. s. 1. 

Atlanta. Billings, Boston, Cheyenne, Chicago, "E::. Detroit, Fargo, Houston, Key West, hfedford. Nashville, 
"' Mont. Mass. Wyo. Ill. Mich. N. Dnk. Tex. Fl3. cy. Teun. 

(300m) (1,omm) ( I s m )  (1.873m) ( m m )  (:;:) (204m) (283 m) (21 rn) (11 m) (4 o m )  (154m) 

~ _ _ _  ~~ ~~~~ 

Altitude (m) 
m. s. 1. 

356 

152 
225 
2.53 
275 
257 

Surface - -. - 
500 ... -. . - - _ _ _  

---------------- ~ - ~ ~ _ _ _ ~ - -  
0 0 

1.8 53 1.1 317 1.7 316 1.3 273 2.5 233 0.8 45 0.6 288 0.9 215 0.5 30 0.8 7fi 2.1 262 0.3 in0 0.3 
._.______ 97 3.7 ____..______ 316 4.7 ..___...__._ 231 3.6 153 0.6 292 1.6 219 1.0 163 3.4 97 4.2 266 0.8 153 2.5 
...___._. 104 3.8 ____._______ 307 5.3 ____..____._ 255 3.8 267 2.1 282 2.9 269 4.0 150 3.4 103 3.3 292 1.3 18; 2.3 
_......__ 111 1.9 41 0.2 301 5.2 __._____._.. 267 4.2 279 3.1 292 4.1 ?R3 5.7 123 2.2 101 2.8 i 0  0.6 257 1.8 

1.8 ?[cl 0.3 273 1.4 286 6.3 271 3.5 285 4.8 286 3.4 292 5.9 294 7.2 74 2.0 IO? 0.8 133 1.2 273 3.4 
?.2 199 0.2 2fiQ 4.0 295 6.0 285 4.5 2% 5.2 294 4.9 292 z .4  280 7.6 49 2 .6  240 0 .4  199 3.2 272 2.3 
2.6 287 0.6 277 5.5 293 6.9 275 5.5 298 7.4 301 4.5 289 t.4 292 8.8 38 3.: 288 1.7 189 3.6 273 2.8 
2.8 280 2.1 267 5.6 ________.. 287 7.0 .___.. ~ _._________.-_ 290 8.6 ___.._ .... 320 0.8 __.__.__.. 314 5.3 300 4.8 
2.5 _____._.__ 269 7.1 _ _ _ _ _ _ _ _ _ _  285 7.2 _________.___.__-___- 291 6.9 __.__I__.-- 227 4.6 ___..__.__ 199 6.0 .___....__._ 

1,000 
1.51 io... -. - _ _ _  
2,1100 
2.500 

.- 

1.1 
3.3 
2.9 
4.5 
5.5 
7.1 
8.0 
7.9 
9.9 

-- 

e :  
0 0  
2 2  f R  
-- 

257 
257 
312 
167 
187 
192 
196 
76 

- 

.- .= 
e a - 

346 
323 
320 
299 
286 
305 
292 
301 
283 
- 

... 

0.4 
1.6 
1.1 
0.4 

2.2 
2.0 
0.2 

0.7 

_ _ _ _  
1 Navy stations 

- 
R g g g  
0 - 0  , o e 2 8  
f b B a  5 

---- 
0 

146 1.7 150 
166 3.9 180 
211 7.0 222 
236 5 4 252 

262 3.9 289 
263 3.5 301 
324 1.2 302 

za 4.1 274 

- - _ _ _ _  _ _ _ _ _ _  .._- 

.- 

2 

0.7 
0.5 
11.4 
0.2 
1.6 
2.0 
1.6 
...- 
___. 

-____ 

- " g g  u 0 u  
.E 2 > a $  - _ ~  
130 1.5 
....- _ _ _ _ _ _  
191 (1.9 
351 1.0 
2-17 1.8 
351 2.9 
25? 3.8 
253 7.6 
__.__ --..._ 

.- e .: R 
c1 c v u  2 2 5  $ H $  

--- 

1.4 28 2.3 
4.5 70 5.5 
6.4 78 6.6 
6.4 83 5.5 
5.4 87 4. e 
5. 1 87 4.5 
6.3 78 4.1 
8.4 83 4.1 

316 
310 
3112 
936 
310 
290 
2% 
284 

-__ 

1.1 
2.5 
3. 1 
3. .? 
3.8 
4.9 
6.7 
5.3 

Oentral5 ....._._._.__..... 
South-Central 0 .....__._._ 
Nolthwest 1 .____._______._ 
West-Central 8 __._____..._ 
Southwest Q _____._.____.__ 

--- - - - I - - - - - -  

32.7 
26.2 
20.6 
23.0 
20.7 

TABLE 5.--llIaximum jree air u h d  velocities melera per 8econd, for diflerent sections 05 lhe United rstafes based on pilot balloon obscrvntiotis 
during September 19% 

I Surface to 2,500 meters (m. s. I.) 1 1  Between 2,500 and 5,000 meters (m. s. 1.) I (  Above 5,000 meters (ni. s. I.) 

SSW _ _ _ _ _ _  
NNW -.... 
S R  ___.___ 
wsw..-.. 
SW _ _ _ _ _ _ _  

I 

1,480 23 
2.500 16 
2 XM 30 

i,370 19 
2 : m  22 

Omaha .---.-....-. 
Memphis ...._.... 
Medford .....__._. 
Winnemucca ._._.. 
Las Vegas .____._.. 

35.0 
26.1 
86.2 
32.4 
33.1 

5 .e 
s 
.E :: Station 
*- 

\VNW.  
N N W  ..... sw .--.... wsw.--.. 
SSW.-.-.. 

Newark-.. _ _ _ _ _ _ _ _  31.8 
C.incinn8t.i. ___._.. 25.6 
Tampa __...._.__.. 18.0 
Detroit ____._._____ 32.2 I) 

4,150 
2,510 
3.200 
3,760 
3.360 

1fi 
16 
30 
22 
20 

I SA 

Omlnha ..._________ 43.0 IV  .._____.. 10,840 6 
Memphis _ _ _ _ _ _ _ _ _  36.2 W ...______ 9,350 11 
Medrord .___._.___ 47.0 N E  .__.___ 9,291) 1 
Winnemucca __.___ 50.0 WSW _ _ _ _ _  11.5fi0 7 
Las Vegas .._______ 32.6 Ur ______._ 8.%0 24 

I- 

Ststion 

Clevellnnd. 
Orrensboro. 
C harleston. 
S a u l t  S t e .  

Marie. 
Omaha. 
Memphis. 
Portland. 
Rock Springs. 
Winslow. 

I hlnine Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New Pork. New Jersey, Pennsylvania, and northern Ohio. * Delawkre, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern Trnnessm and North Carolina. 
3 South Carolina. Qeorgia,,Florida, and Alabama. 
4 hlichigan, Wisconsin, Minnesota, North Dakota, and South Dakota. 
6 Indiana Illinois, Iowa, Nebraska, Kgnsas, and Missouri. 
8 Mississfppi, Arkansas, Louisiana. Oklahoma, Texas (except E l  Paso), and western Tennessee. 
7 Montana, Idaho, Washington, and Oregon. 
a Wyoming. Colorado, Utah, northern Nevada, and northern California. 
0 Southern Califorma, southern Nevada, Arizona, New Mexico, and extreme west Texas. 


